Injuries to the structures, bladder, ureter, blood vessels and bowel, adjacent to the reproductive apparatus are studied in this series which embraces those occurring at St George's and the Samaritan Hospitals in the last two decades in a total of ten thousand operations. It is not likely that this is a complete review as surgeons quite naturally do not take particular care in recording their mishaps after the patient has got better.
The conditions which render direct injury to adjacent structures most liable are those in which surgical access is limited or normal anatomical relations are disturbed: large myomata, particularly those arising in the lower segment or cervix or growing between the layers of the broad ligament, often make dissection from the bladder and ureter difficult; ovarian or broad ligament cysts, inflammatory adnexal masses, endometriosis and malignant disease may all give trouble. THE 
BLADDER
We should beware the bladder in repeat Caesarean sections or sections performed late in labour for cephalopelvic disproportion when the bladder is drawn up from its normal situation. Total abdominal hysterectomy is the operation most often responsible for injury, largely because it is very commonly done. In total hysterectomy the bladder may be incised with the scissors when dissecting it from the cervix and upper vagina or it may be torn by injudicious swab pressure to clear it in a downward direction, a rather crude method which I use less and less: scissors and finger are far better. Previous irradiation will make this exercise more difficult. Sling operations may be responsible; Moir (1962) in a series of 182 vesicovaginal fistulb in gynwcological cases found 8. I saw a surgeon doing an Aldridge sling operation poke a clamp through the bladder from below. Fortunately, the bladder is very kind to the surgeon and, provided the injury is noticed at the time and carefully and adequately repaired, there is seldom any residual trouble. Any ragged or devitalized tissue should be removed and the aperture closed with a fine absorbable suture, preferably in two layers. Nothing more is needed beyond a self-retaining catheter for ten to fourteen days. The bladder should be washed out at the end of the operation to remove blood clot.
In a series of 8 cases, bladder injury was sustained in 7 operations for total hysterectomy and in 1 operation for subtotal hysterectomy. A large hole was made in the bladder at dissection; cases with small holes are excluded. All the cases were treated by repair in layers and continuous bladder drainage and recovery was uneventful.
The really important thing is that the injury should be detected and repaired at the time of the operation. Undetected bladder injury will probably lead to a vesicovaginal fistula, urine escaping through the vault of the vagina. This may lead to a flow of urine per vaginam shortly after operation or, if a self-retaining catheter has been inserted, the leakage may be delayed until its removal. When vesicovaginal fistula is established, after the usual tests with coloured fluid to locate the level of the injury, the time for repair and the method comes into consideration. Many small traumatic post-operative vesicovaginal fistule will heal by themselves if the bladder is kept empty by means of continuous drainage for three or four weeks. If this favourable outcome does not ensue then repair will be necessary. Most gynaecologists will favour the vaginal approach, in fact Mahfouz never repaired a vesicovaginal fistula per abdomen in his last 500 19 565 566 Proc. R. Soc. Med. Volume 60 June 1967 cases but most of these were of obstetnrc origin and lower than the vault. The urologist will generally favour the transvesical route and I prefer the suprapubic extraperitoneal approach unless the fistula is easily accessible through a capacious vagina (Table 1) . 
Sites ofInjury
The likely sites of direct trauma are: (1) At brim of pelvis in relation to iliac vessels and infundibulopelvic ligament. (2) Along the posterior leaf of the broad ligament. (3) At the lower end in relation to the uterine artery and supravaginal cervix and vaginal fornices.
The pelvic ureter is displaced most widely by intraligamentary cysts in a forward direction, the ureter being stretched over the surface of the cyst. Antoine of Vienna remarks how the ureter appears, as it were, to run into the cyst and can so easily be mistaken for a bloodvessel or fibrous band.
Intraligamentary fibroids fortunately tend to push the ureter backwards, and out of danger. 3 Formal repair of an established vesicovaginal vault fistula should be delayed until sufficient time has elapsed for all infection to have subsided. The urine must be sterile. Complete urological examination should be made, including cystoscopy, to locate the fistula and exclude multiple fistulae. If there is difficulty in passing a ureteric catheter a ureterovaginal fistula is suspected and an intravenous pyelogram done. Kidney stones should be excluded. At least three to four months should be allowed between injury and repair.
THE URETER
The main blood supply of the ureter as described by Youssef (1960) is from the long artery of Michaels arising from the internal iliac or common iliac artery or rarely from the aorta, and this artery approaches the ureter from the medial side, then undergoes a T division into ascending and descending branches, which meet the supply from below from branches of the uterine, vaginal branches of the uterine and the vesical arteries, and the supply from above from the ovarian and renal arteries. A peri-ureteral anastomosis from kidney to bladder is thus formed. The lower branches which concern us so much are variable in origin but all come in from the lateral side and must be sacrificed in a complete radical operation. Hence the importance of preserving the long artery if at all possible.
The ureter may be cut, clamped, occluded by ligature or fried by the diathermy terminal. In addition to immediately demonstrable injuries fistulb occur as later events when the blood supply to the lower end has been impaired, most likely when the radical operation follows previous irradiation. Any measure which will afford support to the dissected ureter is valuable. A ureter running through a retroperitoneal space in which a hmmatoma may form and become infected is at risk. The steps to prevent this are Novak (1956) claims considerable success by placing the terminal ureter in an intraperitoneal position at the completion of his radical operation. The danger of this is stenosis. Bastiaanse (1954) places a loop of the sigmoid colon behind the uterus and buries the isolated ureters in the anterior wall of the sigmoid. He claims that with this method fistule never occurred, but it is a somewhat elaborate procedure to add on at the end of a difficult operation.
Meigs and others repeatedly emphasize the need for an empty bladder for a long time postoperatively to keep the ureter undisturbed and promote the development of a new blood supply.
Urological investigation, including cystoscopy and IVP, is routine before a Wertheim operation but often omitted before surgery for large pelvic tumours of presumed innocence.
While there are disadvantages in placing ureteric catheters in situ before operation such as possible damage to the epithelium when the ureter is picked up during dissection, their use can be very valuable when IVP has shown displacement. If a catheter is used it should be No. 6 French if this can be passed, if not No. 5 French. No. 4 French cannot be felt. When a catheter would be most valuable it often cannot be passed.
The technical manceuvres to avoid injury near the cervix need no emphasis. With intraligamentary tumours, beginning the dissection below rather than at the infundibulopelvic ligament provides a valuable safeguard. Once again immediate recognition is imperative. 'The cut ureter pouts, arteries retract.' Treatment Most of my preceding remarks have been noncontroversial but, when it comes to treatment, the evidence I have collected and my own opinion conflict with some ofthe writings ofgynecologists, urologists and general surgeons. The lesser misdemeanours of ligation and clamping may sometimes be relieved by cutting the ligature or removing the clamp. If on removal of the ligature peristalsis is re-established then probably all will be well but an extraperitoneal drain should be inserted. There was a recent case in our series when the one patent ureter was included in the vaginal-angle suture. The mishap was diagnosed within forty-eight hours and the suture removed. It had been tight enough to produce anuria but it had not bitten home so hard as to destroy the ureter and there has not been further trouble.
With clamping it must depend on how big the clamp, how hard you squeeze it and for how long it is on the ureter. Partial severance of the ureter usually does well if repaired by fine sutures over an indwelling polythene tube.
Turning to more serious crimes, of one thing I am sure: in the event of irreparable crushing or severance or sloughing of the lower ureter we should get the proximal end into the bladder by any means available, presuming, of course, we are dealing with a normal bladder. This is often not a difficult procedure and a simple technique is efficacious (Fig 1) . The ureter is either cut obliquely or spatulated; the end of it is passed through a small window in the bladder which is preferably near the base but we have not had any trouble when it has only been possible for the ureter to reach the fundus. A little window is preferable to a linear incision as it helps to avoid stenosis at the site of implantation. About four fine catgut sutures are inserted to anchor the A purse-string effect must be avoided. Silk or thread sutures should not be used as they may migrate into the urinary channel and act as a nidus for calculus. If it is possible to leave a strip of peritoneum attached to the ureter the end of this may be sutured to the bladder on the medial side of the implant to relieve tension. X-ray photographs (Fig 2 & 3) show an intravenous pyelogram shortly after implantation of the left ureter into the bladder and the condition six months later. The first pyelogram (Fig 2) shows a moderate hydronephrosis and hydroureter, probably due to cedema at the site of implantation. Six months later this had disappeared (Fig 3) . Quite a considerable gap can be bridged by mobilizing the bladder upwards and mobilizing the proximal ureter downwards. In one of our cases the kidney was mobilized to enable the ureter to meet the bladder but this manoeuvre may endanger the blood supply. A gap of 1 in (3 75 cm) can be bridged by a tubular extension obtained by cutting an elongated window in the bladder.
The bladder flap operation is variously attributed to Boari, Ockerblad (1947) , Landsteiner (1954) and others. It is probably better than end-to-end anastomosis though few of us will do enough of either operation to make a personal decision easy when the choice arises.
The proximal end of the ureter is attached to the inner surface of the flap obtained by an inverted U-shaped incision in the bladder and then the long edges of the flap are united over a polythene tube inserted into the ureter and carried on to the apex of the incision in the bladder. The base of the flap left attached to the bladder should be broad enough to ensure adequate blood supply. The bladder should be drained by a large self-retaining catheter or by a cystostomy tube if preferred. The splinting ureteric catheter should be left in situ for two to three weeks. An early stage of this operation is illustrated in Fig 4. There are two such operations in our series, one successful and one unsuccessful; reference is made to this case later. The successful one was where the left ureter was involved in extensive endometriosis and divided some two inches or more from the bladder. It is interesting, but perhaps of no great significance, to note that urine continued to leak through the flank drain intermittently for some time afterwards, until the patient was nursed prone for three or four days, then the leak ceased. This transplant has continued to work well for the past five years.
In the event of the ureter being divided at a higher level or if a segment of it has been excised and the proximal end cannot be brought down to meet the bladder then the problem becomes much more difficult. In the agony of the moment a hasty decision must be avoided. There are several possible solutions of varying merit and the choice must depend on the age and condition of the patient, the nature of the disease, the length of the operation and the urological experience and temerity of the operator. The possible alternatives are: (1) End-to-end anastomosis.
(2) Transureteroureterostomy. (3) Ureterocolostomy. (4) Establishment of a urinary conduit from an isolated segment of ileum. (5) (1) Of all these methods, apart from ligation, the simplest is end-to-end anastomosis but this is often unsatisfactory as stenosis is likely to occur at the junction and it is possible only if there is sufficient ureter left for both ends to reach without tension. However, it can be used as a temporary measure to allow time for the patient to recover from the gynrecological procedure and to be restored to a condition which would allow a better permanent solution such as an ileal conduit to be established at leisure if the anastomosis constricts.
If there is sufficient ureter available the anastomosis may be improved by splitting both ends for a short distance, thus procuring a greater circumference to mitigate constriction at the joint. Very fine interrupted absorbable sutures must be used. The union is made over a polythene catheter with the proximal end passed up to the renal pelvis and the distal end passed down to the bladder, from which it can be extracted per cystoscope some fourteen days later. An extraperitoneal drain should be placed near the site of union.
Fig 5 is a retrograde pyelogram showing stenosis following end-to-end anastomosis of the ureter. Subsequently this was divided and implantation of the proximal end into the bladder substituted with success, which illustrates the superiority of bladder transplant over anastomosis at this level. (2) Transuretero-ureterostomy is tempting in that existing urinary tract is used but entails the risk that the undamaged side may also become impaired by an unsuccessful anastomosis, making an artificial conduit or permanent nephrostomies imperative.
(3) Transplantation into the colon is not a satisfactory long-term procedure owing to retroureteric reflux with pyelonephritis and hyperchlorwmic acidosis but, should the expectation of life be short, then it may be kinder to arrange for the urine to escape from a natural orifice rather than come out on the surface of the body. (4) An ileal conduit is free from the troubles which beset ureterocolostomy and when there is only one functional kidney it is a preferable solution to either permanent nephrostomy or cutaneous ureterostomy if restoration of the urinary tract is not feasible. It is also, in my opinion, preferable to nephrectomy in a young woman even if the other kidney is good.
However, an ileal loop takes a good long time to prepareone-and-a-half hours or moreand the gynrcological operation which has made such a solution desirable must have been one of considerable magnitude. Therefore, when a segment has been removed making ureteric anastomosis impossible, deviation of the urine by pyelostomy or cutaneous ureterostomy should be adopted as an emergency measure. (5) Cutaneous ureterostomy is undesirable as a permanency. Stricture is likely at the surface and a collecting apparatus is difficult to apply. If a catheter is used for drainage, the urine leaks around it and pyelonephritis inevitably develops. The distal half-inch or more of the ureter sloughs, making it that much shorter for any subsequent procedure.
(6)Nephrostomy and pyelostomy should generally be reserved for occasions when a fistula is discovered in the post-operative period and the patient is ill from extravasation of urine and infection. I would prefer pyelostomy as the pelvis is sure to be dilated and there is less risk of severe bleeding than when a tube is passed through the parenchyma of the kidney. Temporary pyelostomy or ureterostomy may be employed as a safeguard in ileal conduit operations. (7) Ligation is still done despite the subsequent trouble it may bring. Complications are commonabout 40%-50%O. Bailey (1958) Injury may become apparent in the postoperative period. If both ureters have been occluded anuria will be immediate but occlusion of one ureter with the other side normal may produce few and sometimes no symptoms, the urinary output being unaffected. Pain in the kidney region on the affected side may develop. Damage is revealed by leakage per vaginam or through the abdominal wound, or suspected because of an increasing tender swelling in the hypogastrium accompanied by fever and ileus (Table 2) .
Diagnosis should be established by resort to: (1) Intravenous pyelogram, which may show no secretion by the kidney, or hydronephrosis, or extravasation of the dye. (2) Cystoscopy and ureteric catheterization. (3) The coloured swab test, if urine is leaking per vaginam. If methylene blue is run into the bladder through a catheter and a swab placed at the top of the vagina becomes damp, but remains uncoloured, then the leak may be presumed to come from a ureterovaginal fistula.
If urine is leaking freely per vaginam or through the abdominal wound and the general condition of the patient is good, nephrostomy should be unnecessary. Antibiotics and general supportive measures are instituted, the site of injury located and an early definitive operation carried out.
When there is extravasation simple drainage of lower flank or abdomen over the swelling may suffice though it is in this circumstance that nephrostomy is still indicated if there is grave infection.
If the ureteric catheter passes up easily the injury to the ureter is probably partial and the catheter may be retained for two weeks in the hope of spontaneous closure of the fistula.
If an obstruction is met and there is no fistula or extravasation, it is caused by either ligature or marked angulation by suture and such a situation may be relieved by early exploration without preliminary nephrostomy unless the patient's condition is very poor.
Finally we come to those cases where a vaginal fistula develops ten to fourteen days after radical hysterectomy. Previous irradiation adds to the risk. Sloughing takes place in the lower 4 cm of the ureter. After a sufficient interval to combat infection and anemia if present, operation is carried out hoping to transplant the proximal end into the bladder, perhaps with the aid of a flap. If this does not succeed nephrectomy may have to be considered. Goodwin (1960) of Los Angeles says, 'women with bilateral nephrostomies necessitated by loss of both lower ureters following radical pelvic surgery have been rehabilitated and allowed to resume a normal life after replacement of lower ureters by a loop of small intestine'.
Comment and Results
The injury was recognized at the time in only 8 of our 25 cases. Five others may fairly be subtracted because there was late sloughing after Wertheim's operation but this still leaves 12 missed at operation.
Three of the 4 anastomoses gave trouble and the fourth patient died of intercurrent disease a few months after but up till then there had been no trouble.
Sixteen implantations into the bladder all did well although moderate hydronephrosis was demonstrable in 2. The one deliberate ligation was when a ureter was found stretched over a broad ligament cyst and about 6 in (15-2 cm) of it was left free from support after dissection. No trouble followed; the kidney had probably not been excreting for some time.
The stricture, Table 3 (5), was found after presacral neurectomy had been complicated by pyelonephritis. The ureter was angulated but not ligatured, probably by one of the sutures used to close the incision in the posterior parietal peritoneum. Excision of stricture and anastomosis failed and secondary nephrectomy became necessary.
The kidney was also removed after failure of a bladder-flap transplantation ( Table 3 , (1) and (6)) for a ureteric fistula developing in a patient treated by radium and Wertheim's hysterectomy. Considerable fibrosis impeded an extraperitoneal approach to the bladder and in consequence the flap was small and did not provide an efficient aqueduct, and the fistula persisted. Although the patient is well ten years later her other ureter must have been in danger of stenosis. An ileal conduit on the side of the fistula might have been a safer solution.
Nephrectomy was selected for one patient who Section ofObstetrics and Gynacology was extremely obese, without an attempt at implantation. One case has been excluded on account of age. Her operation took place at the Samaritan Hospital for Women in 1861 and the operator was Marion Sims. His naive description is now quoted: 'During my visit to London I was asked to perform an operation on a case of vesicovagino fistula at the Samaritan. The case was a difficult one, but the operation was in every way satisfactorily performed. The patient, however, died six days later and a post mortem revealed the fact that I had closed both ureters with the sutures'.
Injury to the ureter during operation is not confined to gynmcologists. Graham & Goligher (1954) reviewed the histories of 25 patients in whom the ureter was divided during excision of the rectum for carcinoma. They draw attention to the liability of the left ureter to injury during ligation of the inferior mesenteric vessels. We know that the ureter may be at risk during the operation of presacral neurectomy in which one is working quite close to the inferior mesenteric vein. In their series there are also included 11 patients in whom part of one or both ureters was deliberately resected. Simple ligature of both cut ends of the ureter was employed 8 times and endto-end anastomosis 6 times. In the 7 out of 8 cases which survived when simple ligature was employed 5 developed urinary fistula and were subsequently treated by nephrectomy. The other 2 patients treated by simple ligature did not suffer urinary complication. Of the 6 cut ureters treated by end-to-end anastomosis none was successful. Four implantations into the bladder all did well. Graham & Goligher (1954) did not report any success with using an isolated segment of ileum as a conduit and are driven reluctantly to the conclusion that where site of division is too high for ureterocystostomy, provided the opposite kidney is normal on palpation, ureteric ligation is preferable although subsequent nephrectomy may become necessary.
Ileal Conduit
The use of a segment of ileum to replace an absent ureter was employed once in a child a good many years ago but then remained practically unused until 1950, since when several hundred cases are reported and probably many more have been done. Wells (1960) has collected a large number which show a high incidence of complications, of which the commonest is ileus. The preparation of the ileal loop is essentially the same as that used for an ileal bladder. The basic facts to be considered are its length, mobility and blood supply. The most mobile loop is at the lowest part of the ileum but it is important not to go closer to the ileocxcal valve than about 6 in (15X2 cm) because the blood supply of the ileum is the superior mesenteric artery on the left and the ileocolic branch of this artery on the right and it is important that the isolated loop derives its blood supply direct from the superior mesenteric artery. At the point of division it is wise to excise a wedge of bowel with the base on the antimesenteric border because the final blood supply is by end-arteries. The anterior and posterior loops of the mesentery are divided at right angles, ligaturing the intervening vessels. The same procedure takes place at the proximal site of division which is chosen to give rather more length of the loop than will finally be required. After the loop has been isolated the two ends of the bowel are reunited in front of the loop. It is important that the segment should be placed in an isoperistaltic direction. This is fairly easy on the left but may be difficult on the right, as it requires a downward turn of the mesentery. The loop may lie behind or in front of the peritoneum. The uretero-ileal anastomosis is easily done endto-end but reflux may be less if the anastomosis is end-to-side. Before anastomosis the bowel should be washed clear of fical material. The lower end of the ileal segment is anastomosed to the posterior wall of the bladder, near the trigone. This is easier if the bladder is opened and the anastomosis done from within. A ureteric catheter may be left in situ if wished, and a proximal ureterostomy or pyelostomy may be established for about ten days. The ileum frequently forms a good deal of mucus soon after the operation so that cystostomy as well as an indwelling catheter is advisable. We have all had heavy bleeding from the venous plexus of the internal iliac system. The only way to control it safely is by undersewing the veins. There is one fatality from this trouble in our cases.
The most serious source of bleeding is a tear in the internal or external iliac vein sustained during dissection of lymph nodes. If the injury is small a lateral ligature may be possible or suturing with 0000 silk suture.
Bonney (Berkeley & Bonney 1944) mentions the risk of ligation of the external iliac vein and his patient subsequently lost her leg. Other surgeons have had similar mishaps. In an extraperitoneal lymphadenectomy performed some years ago a minor injury to the external iliac vein was sustained during dissection of a gland just where the vein lies beneath the bifurcation of the common iliac artery. It was impossible to get at this gash in the vein to insert sutures and finally ligation of common, internal and external iliac veins was carried out. The external iliac artery went into spasm. Local application of papaverine solution did no good. Injection of novocaine down the artery or sympathetic block was not tried. In the absence of arterial damage it is said that spasm passes off but it could not have done so here for, despite cooling, the leg eventually had to be amputated. All the glands removed contained carcinoma.
Another case was a Stage I carcinoma of the cervix complicated by fibroids enlarging the uterus to the size of a sixteen weeks' pregnancy. Wertheim's hysterectomy was complicated by profuse bleeding on the right side. Artery forceps and ligatures were applied and bleeding controlled after heavy loss. The excision completed, it was discovered that both external iliac artery and vein had been divided and ligated. A homogenous graft was inserted. Resuscitative measures including intra-arterial transfusion were unavailing and the patient died that night.
There are some interesting points for discussion and while the references are not gynxcological I think they are relevant. Firstly ligation of the external iliac artery in civilian injuries seldom gives rise to serious trouble in the leg while ligation of the common femoral artery has been followed by gangrene of the leg in 60% of war injuries. Arterial spasm in the first patient certainly made the deprivation of blood supply equivalent to ligation of the femoral artery so long as the spasm remained and it is highly probable that the spasm was continued down into the distal arteries. Would ligation of the external iliac artery above the spasm at the same level where the vein was tied have favoured development of the collateral circulation ? Possibly.
The second patient might have survived without loss of limb if the condition had been allowed to rest at ligation of external iliac artery and vein. To weigh against this is the remarkable fall in amputation rate (to 7 %) during the second half of the Korean war when arterial repair was practised.
Possible operations for arterial injury are lateral suture, end-to-end anastomosis and graft. If the choice between lateral suture and end-toend anastomosis ever arises for us the deciding factor should be whether damaged artery is being left behind. The indication for a graft would be loss of a segment of artery. Autogenous internal saphenous vein graft would be too small for the external iliac artery and involves another operation in a sick person to get it. The only possible material to keep at hand, except in a large general hospital with an artery bank, would be a synthetic prosthesis. The only artery we could possibly require it for would be the external iliac and I would suggest ligature as the safer solution. Makins' (1917) dictum from the first world war was to tie the accompanying vein as well but his figures are not now regarded as statistically significant.
Hemorrhage from the internal iliac artery should be controlled by ligature and no serious ischoemia results. Apart from exenteration I have used it once in prepenicillin days for repeated secondary hemorrhage from the vaginal angle in a red-haired WRENvery dangerous material. For venous damage not controllable by suture, ligature must be the answer; the slow-moving blood stream will surely clot if a graft is attempted. Reich & Nechtow (1961) advocate ligation of internal iliac arteries in many circumstances for uncontrollable harmorrhage during pelvic operations particularly for bleeding from the vaginal vault; for placenta accreta, uterine atony, lacerations of birth canal and prophylactically in pelvic exenteration, intraligamentary fibroids, multiple myomectomy and almost any condition in which difficulty and bleeding may be encountered. Their paper is based on 82 cases. No deprivation of blood supply followed because of the profuse collateral circulation. Few of us make use of this procedure except in exenteration operations but I suggest it is better than blind stabs at bleeding points near the cervix.
Section of Obstetrics and Gynwecology THE INTESTINES
The ileum is frequently encountered as a complication of gynacological operations. Adhesions between the ileum and pelvic inflammatory masses or between ileum and myomectomy scars or between ileum and large tumours are comparatively common, but it is seldom they present any particular difficulty in separation, nor is the repair of minor damage difficult. Such sutures as may be required in the gut wall should be placed transversely to the axis of the bowel, although the danger of obstructing the flow of the contents of the ileum has been exaggerated. Interference with the blood supply of the small intestine during separation of multiple adhesions can be more serious, particularly a linear tear of the mesentery near the gut. Apart from this type of injury, the nearer the base of the mesentery that the vascular injury occurs the greater the danger of interference with the blood supply of the bowel. If doubt remains as to the nutrition of the bowel then resection of the affected segment with end-toend anastomosis will be indicated but I must emphasize that the necessity for such a procedure is very rare in gynecological surgery.
Resection of ileum will probably have to be done unexpectedly by a gynecologist should he misdiagnose a mesenteric cyst as an ovarian cyst. Misdiagnosis was responsible for two such operations which I have done since the war. One was for acute obstruction by band in a woman lying in a gynecological ward under a diagnosis of hyperemesis gravidarum but with peristalsis visible from the doorway. A remarkable example of the influence of environment upon judgment. Then, in 1960, a West Indian girl, who had had an operation for ruptured ectopic gestation two or three years before, came with a lump which was diagnosed as fibroids and shown to two MRCOG candidates as such. At operation the lump proved to be in the lumen of the small intestine and I thought it was one of those tropical worm collections sometimes found causing obstruction. An ileocolic fistula was present which explained why there were no bowel symptoms. This was separated and closed and the small bowel containing the tumour resected. The tumour remained undiagnosed until the pathologist revealed an abdominal towel. She came to see me again a few weeks ago with real fibroids.
The large bowel is liable to injury when adherent to pus tubes, when involved in endometriosis or during attempts to remove malignant ovarian tumours. While we cannot expect to diagnose bowel involvement in all our cases prior to operation, because sometimes an intrinsic lesion of the bowel itself may not have given rise to any symptoms suggesting its presence, we should more often seek to exclude the possible danger beforehand by resource to barium enema X-ray and sigmoidoscopy. In circumstances where difficulty with the large bowel can be anticipated an attempt at preliminary sterilization of the bowel contents with such drugs as succinylsulphathiazole or phthalylsulphathiazole is advised. By this precaution the risk ofperitonitis is reduced should there be soiling from an injured bowel. The more powerful agents such as neomycin are no longer favoured because of the risk of promoting staphylococcal enteritis or moniliasis. Most important is to make sure the bowel is empty before operation. I find preparation less good than it used to be. In most cases the bowel wound sustained is of such size as will be amenable to repair by suture, so that colostomy will not be required, though it may be an essential preliminary when the patient presents with symptoms of obstruction as well as a pelvic tumour. The injured portion of large bowel is likely to be one which is fixed such as the rectosigmoid junction where suture is the only way to deal with it.
Exteriorization
There is one case in our series where the pelvic colon was involved in a dense inflammatory mass. Pus tubes were separated and excised leaving a grossly thickened damaged loop of pelvic colon which was exteriorized and then removed; later the double-barrel was crushed by an enterotome and eventually the surface opening was closed. The comment is that this operation, although carried out to ensure safety in the days before antibiotics, was inspired by the war-time practice of exteriorization for gunshot wounds of the colon and might have been unnecessary. Exteriorization is still the safest manceuvre for an obviously damaged bowel, if the injured loop will reach the surface. The descending colon can be mobilized by incising the peritoneum along its lateral border and sweeping the colon medially.
Primary resection and anastomosis of large bowel can hardly ever be needed for injury complicating a gynecological operation. The indication might arise when ovarian carcinoma has spread to the pelvic colon.
In our series colostomy has been employed twice for injury to the rectum, once during a Wertheim operation with no adverse sequela and the second in a case of endometriosis. The operation was total hysterectomy and bilateral salpingo-oophorectomy. The vagina was closed. Post-operative bleeding was diagnosed fortyeight hours later and the abdomen reopened. A retroperitoneal haematoma had tracked up the mesosigmoid for 18 in (45'6 cm). During the search for the source of bleeding the rectum was torn about 3 in (7-6 cm) from the anus and repaired. A left inguinal colostomy was made. This was fortunate as the patient developed a rectovaginal fistula which healed rapidly after washing out the distal loop of the colostomy from above and below. After testing with barium X-ray the colostomy was closed by planned resection and anastomosis.
After damage to the pelvic colon one enterprising gynecologist did an appendicostomy presumably as a wind-relief. There was one cwcostomy for a similar reason. Three large bowel injuries were closed in two layers and healed without difficulty.
A 40-year-old woman with Stage I carcinoma of cervix had full Stockholm radium treatment followed by Wertheim's hysterectomy. Soon she developed vesicovaginal and rectovaginal fistulae and possibly a ureterocolic one as well. A defunctioning transverse colostomy was established but later this was removed and continuity of bowel restored and a left inguinal colostomy formed with the ureters transplanted into the colon. Soon after this she died. The rationale of this procedure escapes me but jobbing backwards is so easy. Another solution would have been to leave the transverse colostomy, as it makes quite a good permanent anus. The damaged ureter could have been put in the bladder later and then some form of colpocleisis might have been less destructive if the fistula could not be closed. There are centres where full radium and surgery is the rule but when it goes wrong this may be the picture.
Despite reasonable care, unless sigmoidoscopy and a barium enema precedes all pelvic surgery, an unsuspected carcinoma of the colon will be met from time to time by the gynecologist. It used to be said that he should proceed to remove the growth of the colon as well as dealing with the gynaecological disease during the same operation. This attitude is wrong today when two or three anesthetics mean so little. The right thing in these circumstances, when the bowel is unprepared is to complete the essential gynxcological job, tidy everything up nicely, examine the mesentery for glands, palpate the liver and close the abdomen. During the next week or two the patient can be re-assessed and built up and prepared as required for an operation on the large bowel and then the carcinoma of the colon may be resected in peace and quiet with an enhanced chance of success.
